
From: SEEDS Joshua
To: Wu, Jennifer; Henning, Alan; Palmer, John; Labiosa, Rochelle; Rueda, Helen; Leinenbach, Peter;

jeffrey.lockwood@noaa.gov
Subject: FW: EQC/Board presentation
Date: Wednesday, June 18, 2014 4:18:54 PM
Attachments: DEQ ODFW Joint Presentation PCW & Fish EQC Meeting June 2014 draft3.pptx

FYI.

From: SEEDS Joshua 
Sent: Wednesday, June 18, 2014 4:17 PM
To: 'Jepsen, David'; MCINTOSH Bruce A; FOSTER Eugene P; MICHIE Ryan; STURDEVANT Debra; BOROK Aron;
 CALDERA Stephanie
Cc: SEEDS Joshua
Subject: RE: EQC/Board presentation
Here is the current version. I will be printing out copies of this for EQC & Dick 
 . I understand Gene may make some last minute changes tonight. I will have a
 copy of this on a thumb drive as well.
Let me know if anything needs changing immediately.
Thanks,
Josh

From: SEEDS Joshua 
Sent: Wednesday, June 18, 2014 12:17 PM
To: 'Jepsen, David'
Cc: FOSTER Eugene P; SEEDS Joshua; MICHIE Ryan
Subject: RE: EQC/Board presentation
Good! I don’t want to step on your toes or anything. Just trying to be helpful. Here is the current and
 probably final version, unless Gene makes some last minute changes.
Thanks,
Josh

From: Jepsen, David [mailto:david.jepsen@oregonstate.edu] 
Sent: Wednesday, June 18, 2014 12:14 PM
To: SEEDS Joshua
Subject: RE: EQC/Board presentation
No, they seem fine

From: SEEDS Joshua [mailto:SEEDS.Joshua@deq.state.or.us] 
Sent: Wednesday, June 18, 2014 12:13 PM
To: Jepsen, David
Subject: RE: EQC/Board presentation
Any changes to the graphics I picked out?

From: Jepsen, David [mailto:david.jepsen@oregonstate.edu] 
Sent: Wednesday, June 18, 2014 10:59 AM
To: SEEDS Joshua
Subject: RE: EQC/Board presentation
Hi Josh, the only edit I would make is on slide 19 where you should insert “allows” after “refuges”
 and before “greater”.
Dave
from: SEEDS Joshua [mailto:SEEDS.Joshua@deq.state.or.us] 
Sent: Tuesday, June 17, 2014 2:35 PM

(b) (6)

(b) (6)



To: Jepsen, David
Cc: FOSTER Eugene P; SEEDS Joshua
Subject: RE: EQC/Board presentation
Dave,
Attached is the current presentation version. Where I simplified or eliminated wording from slides, it
 is to reduce cluster and complexity. The ideas contained in those words should, in my opinion,
 definitely be communicated verbally to the EQC and BOF. We will have our messages document and
 the backing notes if anyone should want more details or references. Please let me know if you have
 any changes to make.

Thanks,
Josh

From: Jepsen, David [mailto:david.jepsen@oregonstate.edu] 
Sent: Tuesday, June 17, 2014 9:28 AM
To: SEEDS Joshua
Subject: RE: EQC/Board presentation
Hi Josh,
Got your phone message. The ppt looks fine. For the science information handout I’ve added my
 bullets/edits/citations to the latest version you sent me (yellow-blocked text in attached). You can
 add the ODFW logo and my name.
Give me a call today if needed. I’ll be in a meeting from 1-3.
Dave

From: SEEDS Joshua [mailto:joshua.seeds@state.or.us] 
Sent: Monday, June 16, 2014 3:03 PM
To: JEPSEN David B
Subject: EQC/Board presentation
Hi Dave. Here is the presentation’s current form and the current form of the compile information
 about the science.
Josh
Joshua Seeds
Nonpoint Source Pollution Analyst
Drinking Water Protection Program
Oregon Department of Environmental Quality
811 SW 6th Ave.
Portland, OR 97204
Phone: 503-229-5081 Fax: 503-229-6037
Email: seeds.joshua@deq.state.or.us





P
re

se
nt

at
io

n 
P

ur
po

se

•
Su

m
m

ar
y 

of
 th

e 
fa

ct
or

s 
af

fe
ct

in
g 

st
re

am
 te

m
pe

ra
tu

re
s 

in
 

O
re

go
n

•
Th

e 
im

po
rta

nc
e 

of
 s

tre
am

 te
m

pe
ra

tu
re

 fo
r a

qu
at

ic
 b

io
ta

•
Th

e 
ra

tio
na

le
 fo

r m
in

im
iz

in
g 

an
th

ro
po

ge
ni

c 
w

ar
m

in
g 

an
d 

re
st

or
in

g 
an

d 
pr

ot
ec

tin
g 

na
tu

ra
l t

he
rm

al
 re

gi
m

e 
ap

pr
oa

ch
 

us
ed

 in
 th

e 
te

m
pe

ra
tu

re
 s

ta
nd

ar
d 

(in
cl

ud
in

g 
th

e 
P

ro
te

ct
in

g 
C

ol
d 

W
at

er
 C

rit
er

ia
)

•
Ex

pl
ai

n 
ho

w
 T

M
D

Ls
 a

re
 u

se
d 

as
 a

 to
ol

 to
 p

ro
te

ct
 a

qu
at

ic
 

sp
ec

ie
s 

&
 re

st
or

e 
na

tu
ra

l t
he

rm
al

 re
gi

m
es

•
Pr

ov
id

e 
in

fo
rm

at
io

n 
on

 th
e 

co
nn

ec
tio

n 
be

tw
ee

n 
te

m
pe

ra
tu

re
 s

ta
nd

ar
ds

 &
 fo

re
st

 p
ra

ct
ic

es
 in

 O
re

go
n 

&
 

ne
ig

hb
or

in
g 

st
at

es
.

2











H
ar

ve
st

 E
ffe

ct
 o

n 
N

et
 E

ne
rg

y 
Fl

ux
 in

 
D

rif
t C

re
ek

 T
rib

ut
ar

y

•
G

ai
n 

by
 s

ol
ar

 ra
di

at
io

n 
is

 g
re

at
er

 th
an

 lo
ss

 b
y 

ot
he

r f
lu

xe
s 

(e
va

po
ra

tio
n,

 lo
ng

w
av

e 
ra

di
at

io
n,

 e
tc

).

-4
00

-2
000

20
0

40
0

60
0

80
0

10
00

12
00

14
00

0
0.

25
0.

5
0.

75
1

1.
25

1.
5

1.
75

Total Net Flux (W/m2)

Ri
ve

r K
M

Ha
rv

es
t U

ni
t 1

7



H
ar

ve
st

 E
ffe

ct
 o

n 
S

tre
am

 T
em

pe
ra

tu
re

 in
 

D
rif

t C
re

ek
 T

rib
ut

ar
y

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

1.
2

1.
4

1.
6

0.
00

0.
25

0.
50

0.
75

1.
00

1.
25

1.
50

1.
75

Temperature oC

Ri
ve

r K
M

Av
er

ag
e 

Ch
an

ge
 in

 M
od

el
 7

DA
DM

 7
/2

3 
-8

/1
5

H
ar

ve
st

 U
ni

t 1

•
Si

nc
e 

ga
in

 is
 m

or
e 

ef
fic

ie
nt

 th
an

 lo
ss

, t
he

rm
al

 e
ne

rg
y 

ca
n 

be
 tr

an
sp

or
te

d 
do

w
ns

tre
am

.

8



M
ul

tip
le

 H
ar

ve
st

 E
ffe

ct
 o

n 
C

um
ul

at
iv

e 
W

ar
m

in
g 

in
 D

rif
t C

re
ek

 T
rib

ut
ar

y

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

1.
2

1.
4

1.
6

0.
00

0.
25

0.
50

0.
75

1.
00

1.
25

1.
50

1.
75

Temperature oC

Ri
ve

r K
M

Av
er

ag
e 

Ch
an

ge
 in

 M
od

el
 7

DA
DM

 7
/2

3 
-8

/1
5

H
ar

ve
st

 U
ni

t 1

H
ar

ve
st

 U
ni

t 2

9















S
um

m
ar

y:
 D

ow
ns

tre
am

 T
ra

ns
po

rt 
of

 
Te

m
pe

ra
tu

re
 &

 
W

at
er

sh
ed

  D
is

tu
rb

an
ce

 P
at

te
rn

s

•T
he

rm
al

 lo
ad

s 
ca

n 
be

 tr
an

sp
or

te
d 

do
w

ns
tre

am
•R

ip
ar

ia
n 

di
st

ur
ba

nc
es

 th
at

 re
du

ce
 s

ha
de

 c
an

 
in

cr
ea

se
 th

er
m

al
 lo

ad
 to

 a
 w

at
er

bo
dy

•M
ul

tip
le

 ri
pa

ria
n 

di
st

ur
ba

nc
es

 c
an

 c
au

se
 a

 
cu

m
ul

at
iv

e 
in

cr
ea

se
 in

 te
m

pe
ra

tu
re

 d
ow

ns
tre

am
•T

he
re

 a
re

 m
ul

tip
le

 ri
pa

ria
n 

di
st

ur
ba

nc
es

 in
 

w
at

er
sh

ed
s 

th
at

 c
an

 c
au

se
 c

um
ul

at
iv

e 
in

cr
ea

se
s 

in
 

te
m

pe
ra

tu
re

16



S
tre

am
 T

em
pe

ra
tu

re
 &

 A
qu

at
ic

 L
ife

•
S

tre
am

te
m

pe
ra

tu
re

 in
flu

en
ce

s 
th

e 
ra

te
 o

f e
co

lo
gi

ca
l 

&
 p

hy
si

ol
og

ic
al

pr
oc

es
se

s.
•

N
at

ur
al

 th
er

m
al

 re
gi

m
es

 p
ro

vi
de

 th
e 

be
st

 
en

vi
ro

nm
en

ta
l c

on
di

tio
ns

 fo
r n

at
iv

e 
aq

ua
tic

 li
fe

.
•

Te
m

pe
ra

tu
re

 e
ffe

ct
s 

ty
pi

ca
lly

 o
cc

ur
 o

n 
a 

co
nt

in
uu

m
, 

bu
t a

re
 n

ot
 li

ne
ar

. I
nc

re
as

es
 a

bo
ve

 n
at

ur
al

 th
er

m
al

 
po

te
nt

ia
l:

•
In

cr
ea

se
 p

hy
si

ol
og

ic
al

 ri
sk

 to
 fi

sh
,

•
In

cr
ea

se
 e

xt
in

ct
io

n 
ris

k 
to

 s
al

m
on

id
 p

op
ul

at
io

ns
, 

pa
rti

cu
la

rly
 w

he
n 

ac
cr

ue
d 

ac
ro

ss
 th

e 
la

nd
sc

ap
e.

•
Th

er
m

al
 d

iv
er

si
ty

 is
 n

ec
es

sa
ry

 a
t m

ul
tip

le
 s

ca
le

s.

17



N
at

ur
al

 T
he

rm
al

 R
eg

im
es

N
at

ur
al

 th
er

m
al

 re
gi

m
es

 
ar

e 
pa

rt 
of

 h
ab

ita
t 

co
m

pl
ex

ity
.

–
St

re
am

 te
m

pe
ra

tu
re

 is
 

na
tu

ra
lly

 v
ar

ia
bl

e.

–
La

nd
sc

ap
e 

al
te

ra
tio

n 
ch

an
ge

s 
th

e 
be

ha
vi

or
 o

f 
st

re
am

 te
m

pe
ra

tu
re

.

–
Fi

sh
 li

fe
 h

is
to

rie
s 

ar
e 

lin
ke

d 
to

 s
ea

so
na

l 
va

ria
bi

lit
y,

 p
ro

m
ot

in
g 

lo
ca

lly
 a

da
pt

ed
 

po
pu

la
tio

ns
.

To
rg

er
se

n
et

 a
l 2

01
2

18



Lo
ss

 o
f S

tre
am

 T
em

pe
ra

tu
re

 D
iv

er
si

ty
(in

cl
ud

in
g 

co
ld

 w
at

er
)

•
R

ed
uc

es
 li

fe
 h

is
to

ry
 

ex
pr

es
si

on
, l

oc
al

 
ad

ap
ta

tio
n,

 &
 

va
ria

tio
n 

am
on

g 
po

pu
la

tio
ns

.

•
R

ed
uc

es
 d

iv
er

si
ty

 in
 

fis
h 

po
pu

la
tio

ns
.

•
Th

er
ef

or
e,

  r
ed

uc
es

 
po

pu
la

tio
n 

&
 m

et
a-

po
pu

la
tio

n 
re

si
lie

nc
e.

 
To

rg
er

se
n

et
 a

l 2
01

2

19







































-4
0

-2
002040608010
0

12
0

14
0

Conduction (W/m2)

-4
00

-2
000

20
0

40
0

60
0

80
0

10
00

12
00

14
00

0
0.

25
0.

5
0.

75
1

1.
25

1.
5

1.
75

Solar Radiation (W/m2)

So
la

r R
ad

ia
tio

n

Be
d 

Co
nd

uc
tio

n

Ha
rv

es
t E

ffe
ct

s o
n 

St
re

am
 F

lu
xe

s
N

eg
at

iv
e 

(-)
 A

ve
ra

ge
 D

ai
ly

 N
et

 S
tr

ea
m

 F
lu

xe
s

7/
23

 –
8/

15

38










